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Built Environment Supported by Cognitive Sciences:
From Aesthetic Judgment to Intelligent Management
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ABSTRACT

The knowledge integration of Cognitive Sciences and other related fields
supports the rethinking of environmental aesthetic experience. Compared
with the explicit logical reasoning, aesthetic judgment is an implicit way for
the brain to process information based on personal instincts or experiences.
As a rapid information processing of the environment, the experiencing of
beauty facilitates individuals’ cognition of environmental information and their
prompt making of beneficial behaviors for survival. Compared with human’s
instinctive love to the nature (or biophilia), our attitude and preference towards
natural landscapes is more complicated. Seemingly complex environmental
perceptions can be simplified and measured promoting corresponding research
and designs. Meanwhile, the multidisciplinary integration provides insights for
technologies including Artificial Intelligence and helps people obtain external
information through different input channels. In this issue, LA Frontiers
attempts to encourage researchers to explore a more profound understanding
of environmental perception. The combination of scientific knowledge and
technology can contribute to the creation of intelligent built environment that
can actively respond to people’s needs.
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Mapping

One of the core missions of Landscape Architecture is transforming and creating beautiful natural and
built environment, while environmental aesthetic experience is a substantial topic to this discipline and

the profession'"'*!, The past three decades witnessed the knowledge integration of Cognitive Sciences and
other related fields including Brain Science, Decision Science, and Artificial Intelligence, which supports the
rethinking of environmental aesthetic experience.

The sense of beauty or aesthetics is an emotional reaction to external information based on personal
instincts or experiences, while Aesthetics both explores the essence and summarizes the abstract rules of
such reactions”'. Compared with the explicit logical reasoning, aesthetic judgment is another way for the
brain to process information through an emotional and implicit expression®’. Thus, people often cannot
exactly explain why they have a sense of beauty—their descriptions about beauty are incorrect sometimes.
Therefore, many studies in Aesthetics and allied fields usually focus and aesthetic objects rather than

the biological mechanisms and cognitive processes (i.e. information processing) of individuals who have
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aesthetic feelings. Scholars have concluded common abstract characteristics of aesthetic judgment in different
cultures or historical periods, and even further summarized the universal rules beyond boundaries of groups
or space-time.

In the multidisciplinary integration including Cognitive Sciences, the understanding of intuitive processing
of the brain fascinates me the most. The sense of beauty, redefined by a number of inter-disciplines, is a special
outcome when the brain makes quick judgments during information processing. Daniel Kahneman, the 2002
Nobel Laureate in Economics, stated in his book Thinking, Fast and Slow that human brains have two ways
of information processing—fast brain (system one, emotional brain) processing, and slow brain (system two,
logical brain) processing'®. The processing of the former is immediate yet rough, while the latter is more
precise. Two brains can both respond to environmental information upon survival needs. Like the automatic
driving mode to a car, the fast brain functions as a sort of statistical learning based on neural networks and

7] Tt is interesting that in modern

can quickly process environmental information with low consumption
cognitive sciences, the understanding of the essence of both information processing ways coincides with
Immanuel Kant’s philosophy who regarded intuitive feelings (including aesthetics) as the parallel to logic®’.

As a rapid information processing of the environment from the prospective of Cognitive Sciences, the
experiencing of beauty provides an idea of environmental perception rooted in Aesthetics. The Environmental
Psychology has also developed a specific research field—Ecological Aesthetics.” Human beings have a
natural sense of intimacy and love to the nature, as it can help individuals relax and regulate emotions. With
such healing functions, urban green spaces are significant for residents’ physical and mental health. In this
issue, Jiang Xiangrong et al. shared their design practice and thoughts on the case of Parkhill Commons in
Shenzhen, China. By creating healing environments and improving the spatial characteristics of the friendly
community that increase social capitals, the project’s design strategies enhance residents’ daily uses and
promote public health. Compared with human’s instinctive love to the nature (or biophilia), our attitude
and preference towards natural landscapes is more complicated, involving considerations on safety and
maintenance of such landscapes"*"""!. Li Jiayang et al. discussed the exemplary concept “cues to care” with
several landscape designs—Dby intentionally intervening with fine-scale landscape elements, these designs
attempt to redirect people’s attention to help them value and sustain landscapes that embody ecological
health. Most detailed measures in modern landscape designs can function as cues. For instance, using metal
or glass in paving to accentuate the contrast to natural planting, or designing a 10-centimeter-wide lawn strip
inbetween the planting area and the paving.

Inspired by intuitive processing, mapping, as a design tool, provides a means of collecting and connecting
various information to reflect the site’s structures and evolutionary processes. Liu Jingyi et al. explored
mapping’s function, logic, and mechanism through case studies. Albert Zhengneng Chen also deeply analyzed
the Valerio Morabito’s new work The City of Imagination from perspectives of history, epistemology, method,
and reception regarding its literary root, opened the essential dialogues between the palpable existence and
fictive landscape, with a discussion about “verbal drawing” as a broader sense of creating verbal images.
Mapping and “verbal drawings” with multiple interpretations can help designers sort out, discover, and
recognize complex or even obscure information of the site.

The development of Cognitive Sciences generates new understandings of how to measure aesthetic
experience. From an evolutionary perspective, positive affective responses induced by aesthetics or external
information may stem from human’s intuitive experiences for survival''l, Such responses facilitate individuals’
cognition of environmental information and their prompt making of intuitive judgments and beneficial
behaviors, helping achieve greater living opportunities and resources in dangerous and cruel competitions.

Seemingly complex environmental perceptions can be simplified into two dimensions—affective valence and
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affective arousal—which can be measured by physiological affective indicators
and related measurement indicators can interpret people’s obscure feelings with knowledge of Neural Science,
cognitive processing, and health effects. In this issue, Fu Erkang et al. trained a deep learning algorithm that
can discriminate facial emotions based on the Convolutional Neural Network algorithm model, offering
empirical references to landscape design practices in the building of smart cities. Wang Xiaobo et al. adopted
the Perceived Restorative Scale, the Restoration Outcome Scale, and applications for testing one’s working
memory and explored the subjective restoration of waterscapes of varied visual perception of naturalness, and
their impact on individuals’ working memory.

In Cognitive Sciences, the information processing—especially with the multilayer neural networks'*'—
provides insights both for the data mining of Artificial Intelligence, and urban information management and
urban intelligent system design. Neuroscientist David Eagleman believes that the brain is fast processor in
a black box, and all inputs are coded in electrochemical signals'"’'. Human brain can be trained to process
complex information and re-establish unusual sensory channels, which may help people with sensory
impairments obtain external information through different input channels. For example, deaf people can wear
a vest which can translate sound into dynamic patterns of vibration, and after training they can gradually

51 Similarly, by processing data collected with sensors

learn the language of the vest and “hear” words
or signal acquisition devices, a new urban intelligent management system can be formed combined with
automatic control technologies of the Internet of Things. Martina Mazzarello et al. introduced the notion of
hybrid urban digital integrated systems, aiming at the integration of digital and physical elements in urban
environments, to increase the attractiveness of the city to the locals. Shi Jiaying et al. developed a semi-
automatic classifier for homogeneous landscape photographs by using Google Cloud Vision API and multi-
level hierarchical clustering, which is also a way of mining and reusing existing data.

In this issue, LA Frontiers attempts to encourage researchers to explore a more profound understanding
of environmental perception based on the development of Cognitive Sciences. The combination of scientific
knowledge and technology can contribute to the creation of intelligent built environment that can actively

respond to people’s needs. LAF
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